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Introduction 


The arterial segment of Route 114 between Interstate 95 (I-95) and the Peabody city 
line in Danvers is one of two corridors that were selected for analysis as part of a larger 
study: Priority Corridors for the Long-Range Transportation Plan (LRTP) Needs 
Assessment that is included for funding in the federal fiscal year (FFY) 2012 Unified 
Planning Work Program (UPWP).' The selected segment of Route 114 is located within 
MassDOT Highway Division District 4. 


Background 


The Boston Region Metropolitan Planning Organization’s LRTP identified several 
priority arterial segments in need of maintenance, modernization, safety and mobility 
improvements, and transit service enhancements and modernization. The identification 
of these arterial segments was based on previous and ongoing transportation planning 
work, including the Boston Region MPO’s Congestion Management Process (CMP), the 
MBTA’s Program for Mass Transportation (PMT), and other MPO planning studies. To 
help identify solutions for addressing problems in some of these arterial segments, a 
priority corridor study was included in the FFY 2012 Unified Planning Work Program 
(UPWP) to address mobility, safety, and preservation concerns for arterial segments. 


MPO staff worked closely with the Massachusetts Department of Transportation 
(MassDOT) Highway and Planning divisions and communities in the Boston Region 
MPO area to identify two high-priority arterial segments for study. The selection was 
performed through a comprehensive process that included the screening of 31 arterial 
segments in 52 communities in the MPO region and correspondence with MassDOT 


' Unified Planning Work Program, Federal Fiscal Year 2012, endorsed by the Boston 
Region Metropolitan Planning Organization, August 18, 2011. 
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Highway Division District offices and MPO communities. Criteria applied in the selection 
included: 


¢ Safety Conditions: Location experiences a high crash rate and/or has one or more 
statewide top-200 high-crash locations. 


* Congested Conditions: Location experiences extensive delays during peak 
periods. 


¢ Transit Significance: Location carries a bus route or routes or is adjacent to a 
transit stop or station. 


¢ Regional Significance: Location carries a high proportion of regional traffic and/or 
is on the National Highway System. 


¢ Implementation Potential: Location is either under MassDOT jurisdiction or has a 
strong commitment from the community for implementing improvements. 
Locations under Department of Conservation and Recreation (DCR) jurisdiction 
are considered to have a lower potential for implementation. 


The arterial segments that were selected for study are: 
1. Route 114 (Andover Street) in Danvers 
2. Route 203 (Gallivan Boulevard and Morton Street) in Boston? 


An arterial segment study is usually a logical way to address multimodal transportation 
needs in a corridor, as it allows a roadway corridor to be evaluated comprehensively for 
users of all modes: pedestrians, bicyclists, motorists, and public transportation users are 
considered, using a holistic approach to the analysis of the issues and associated 
improvement recommendations. The resulting solution is an improved roadway corridor, 
where it is safe to cross the street and walk or cycle to shops or schools, and for 
recreation; where buses can run on time, and where it is safe for people to walk to and 
from train stations. Typically, an arterial segment study addresses issues, analyzes 
services, makes recommendations for the area within the roadway’s right-of-way, and 
takes into account the needs of the abutters and users. 


Route 114, in the North Shore region, is a principal arterial that connects three major 
highways (Route 1, I-95, and Route 128). It proceeds through commercial and high- 
density residential areas in Danvers, Peabody, and Salem. The segment of Route 114 
east of I-95 in Danvers was selected for study due to its regional significance in serving 
regional traffic demand and providing access to a number of major commercial 
developments. It is a congested section that has a relatively high number of crashes. 
Although pedestrian and bicycle crashes were not noticeably high, a fatal crash 
involving a pedestrian occurred in February 2012. MassDOT and the Town of Danvers 


2 Boston Region MPO draft report, Route 203 (Gallivan Boulevard and Morton Street): 
Safety, Mobility, and Access Management, September 2012. 


MassDOT and Town of Danvers 3 November 1, 2012 


are concerned about the lack of sufficient pedestrian and bicycle accommodation in the 
corridor. The Town of Danvers is interested in making improvements for bicyclists and 
pedestrians, while continuing to meet business and other transportation needs. 


Study Area 


This study focuses on a one-mile section of Route 114, also known as Andover Street, 
in Danvers between the I-95 interchange (not included) and the Peabody line. Relevant 
transportation and land use data in the North Shore region and the areas adjacent to 
the study section were also collected in support of the analyses in this study. 


Study Purpose 


The purpose of this study is to identify the safety, mobility, access, and other 
transportation-related problems for all transportation modes and to develop multimodal 
transportation recommendations for improvements to address those problems. 


Memorandum Organization 
This memorandum contains the following sections: 


¢ Introduction 

¢ Existing Conditions 

¢ Crash Data Analysis 

¢ Arterial Operations Analysis 

¢ Proposed Short-term Improvements 

¢ Proposed Long-term Improvement Alternatives 
¢ Recommendations 


This memorandum also includes technical appendices that contain relevant data and 
methods and data that were applied in the study. 


Existing Conditions 


Study Corridor and Regional Transportation System 


Figure 1 shows the location of the study corridor and major transportation facilities in the 
region. Route 114 is a state-owned principal arterial located in northeastern 
Massachusetts. It is mainly a two-lane roadway (one travel lane in each direction) that 
runs in the east-west direction from Salem to Lawrence. In the North Shore region, it 
goes through commercial and high-density residential areas in Danvers, Peabody, and 
Salem and widens to four lanes between Route 1 and Route 128. 


The region has a one major interstate highway (I-95) and three principal arterials (Route 
1A, Route 128, and Route 114). Although Route 1 is classified as a rural minor/urban 
principal arterial, it is a four-lane highway with access controls in the section parallel to 
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I-95. Route 114 can be regarded as the major roadway connecting I-95, Route 1, and 
Route 128. Its parallel routes, Route 62 and Lowell Street in Peabody, have a generally 
lower travel speed and limited access to both I-95 and Route 128. 


Major transit services in the region include the Massachusetts Bay Transportation 
Authority (MBTA) commuter rail Rockport Line and a number of MBTA bus routes. The 
commuter rail runs along the coast parallel to Route 1A and has two stations, Salem 
Depot and Beverly Depot, which are a few miles from the study corridor. 


Among the MBTA bus routes in the region, Routes 435, 436, and 465 are the most 
relevant to the study corridor. Bus Route 435 runs between Central Square in Lynn and 
Liberty Tree Mall in Danvers via downtown Peabody and the Northshore Mall. Bus 
Route 436 also runs between Central Square and Liberty Tree Mall but via Lynnfield 
Street in Lynn and the Northshore Mall. Bus Route 465 runs between Salem Depot and 
Danvers Downtown via the Northshore Mall and Liberty Tree Mall. Generally, these 
routes provide bus service one time per hour in each direction during both the AM and 
PM peak periods. 


Recently two major bike trails were constructed and opened to the public. Peabody 
Bikeway, built in 2008, is a 6.6-mile bike path that runs from the trailhead at the 
Northshore Mall through West Peabody near Lowell Street to neighboring Middleton 
and provides links to several conservation areas located along the path. The Danvers 
Rail Trail, which opened in June 2012, is a 4-mile multiple-use trail that runs ona 
converted railroad right-of-way from the Wenham town line to just south of the study 
corridor at the Peabody city line (see Appendix A for the rail trail map and information). 
It is a part of the Border-to-Boston Bike Trail, which is still under construction, but most 
of the sections from the New Hampshire border in Salisbury to the southern end of the 
trail are now open to users. The trail will continue farther south from the Peabody city 
line and eventually will reach Boston. 


Two other railroads in the study area have been discussed for conversion to bike trails. 
The Essex Railroad Rail Trail would be located north of Route 114 and would run from 
Lawrence to downtown Peabody. In the study area, it would run parallel to Route 35 
between Route 62 and Route 114. The other trail would be located mainly in Peabody 
and would run parallel to Washington Street and Lynnfield Street from downtown 
Peabody to the Lynn city line. There are no concrete plans for the design or 
construction of the two proposed trails at the moment. 


Roadway Travel Speeds 


Figures 2 and 3 show the average travel speeds in the AM and PM peak periods on 
Route 114 and other major roadways in the region. The AM peak-period travel speeds 
were collected between 6:30 AM and 9:30 AM; the PM peak-period travel speeds were 
collected between 3:30 PM and 6:30 PM. The data were collected as part of the Boston 
Region MPO’s congestion management process (CMP). 
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Speed runs for Route 114 were conducted for both directions. The areas of Route 114 
that have the slowest observed travel speeds are near the historical downtown section 
of Salem, where observed travel speeds are generally under 20 mph. From downtown 
Salem to Route 128, the observed travel speeds were generally less than 30 mph. 
There are also slow speeds in the vicinity of Route 128. The eastbound speed between 
the Route 128 interchange and Pulaski Street in Peabody is lower than 20 mph. 


West of Route 128 and east of Sylvan Street in Peabody, travel speeds on Route 114 
are generally less than 30 mph in both directions, and the eastbound speed in the PM 
peak-period was less than 20 mph. West of Sylvan Street, as developments become 
less dense, travel speeds on Route 114 gradually increase. The study corridor generally 
has an observed travel speed of over 30 mph, except for the eastbound section just 
east of I-95. The section from I-95 to Garden Street in the AM peak period and to 
Brooksby Village Drive in the PM peak period has a travel speed ranging from 25 to 30 
mph. 


In addition to Route 114, the area’s major east-west arterials are Route 62 and Lowell 
Street in Peabody. Route 62 goes though mostly residential areas and generally has a 
travel speed of over 30 mph. It has lower speeds in the vicinity of Route 128 and Route 
35, with its lowest travel speeds in the westbound direction approaching Route 128 and 
Route 35. Lowell Street is a principal arterial that does not have a route number 
designation. It goes through commercial and dense residential areas. Most sections of 
the roadway have a travel speed of 30 mph or lower in both directions during both peak 
periods. Travel speeds in the PM peak period are generally lower than the AM peak 
period. 


The posted speed limit in the study section of Route 114 is 40 miles per hour (mph) in 
both directions. A recent traffic study indicated that the section of Route 114 (Andover 
Street) adjacent to Brooksby Village Drive has an average travel speed of 33 mph in the 
eastbound direction and 30 mph in the westbound direction, with 85th percentile speeds 
of 42 mph in the eastbound direction and 43 mph in the westbound direction, based on 
a 24-hour automatic traffic recorder’s spot speed measurement.’ The speeds along 
Andover Street were observed to be lower or generally consistent with the posted speed 
limit of 40 mph, most likely due to the number of traffic signals in the study corridor. 


Roadway Conditions 


Figure 4 shows the existing traffic and pedestrian facilities, driveway locations, and 
adjacent developments in the study corridor. The corridor provides access to a number 
of major commercial developments and is designated as a regional business district. 
There are six signalized intersections and four unsignalized intersections in the one-mile 


3 Greenman-Pedersen Inc., "Traffic Impact and Access Study: Proposed Car 
Dealership Expansion,” Danvers, Massachusetts, February 2012. 
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study section. In total, 35 driveways directly connect to Route 114 in this section, 
including four from individual homes. Only the driveway for Lowe’s is clearly marked as 
a right-in-only driveway. The widths of the driveways vary at different locations. Most of 
them allow two-way traffic. A few of them are only wide enough to accommodate one- 
way traffic but are not clearly marked as right-in-only or right-out-only. 


The corridor also provides access to a number of side streets, including Avalon Bay 
Drive, Garden Street, Brooksby Village Drive, McArthur Boulevard, and Palmer Avenue. 
Most of them are local streets that connect neighborhoods. Garden Street is an urban 
minor arterial that connects with Centre Street and Holten Street further north. Itis a 
popular route for reaching downtown Danvers and the areas further north or east. 


In this corridor, a bridge that used to carry trains and now is a section of the Danvers 
Rail Trail spans Route 114 located about 300 feet east of Garden Street. The area 
under the bridge is the narrowest section of the corridor, which has a lateral clearance 
of about 60 feet or less (see the picture below). 





Roadway conditions near the Danvers Rail Trail bridge 


Most sections in the corridor contain five travel lanes, two in each direction for through 
and right-turning traffic and a middle lane for left-turning traffic. The middle lane is 
configured either as an exclusive left-turn lane or as a two-way left-turn lane (TWLTL). 
The following two pictures show the existing roadway conditions on Route 114 in the 
vicinity of the rail bridge. 
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Street view, looking east from the Danvers Rail Trail bridge 


One foreseeable change in development in the corridor is the relocation of the existing 
Toyota dealership north of the intersection of Route 114 at Avalon Bay Drive. It will 
merge with existing dealerships north of the intersection of Route 114 at Brooksby 
Village Drive. The intersection will be converted from three-way to four-way. These 
changes are shown in Figure 4. 
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Pedestrian and Bicycle Facilities 


Along Route 114, there is a four-foot-wide sidewalk on the north side of Route 114 and 
no sidewalk on the south side. In the one-mile study section, there is only one crosswalk 
across Route 114, located west of Brooksby Village Drive. The pedestrian crossing 
distance across Route 114 varies from approximately 60 feet to 80 feet. Most sections 
of the sidewalk are in fair condition. The section under the Danvers Rail Trail bridge is 
somewhat narrower than four feet and is deteriorating. Weeds growing from the sidewall 
occupy sidewalk space. It is uncomfortable and unsafe for pedestrians to walk in this 
section (see the picture below). 








——_==—-—— 












Sidewalk conditions under the Danvers Rail Trail bridge 


There are no bus stops in the study corridor. MBTA bus Routes 435, 436, and 465 
travel on Route 114 near the Northshore Mall and turn off onto Sylvan Street, which is 
located about half a mile east of the study corridor. 


There are no bicycle facilities along Route 114. The combination of the lack of paved 
shoulders, 11-foot outside travel lanes, a 4-foot sidewalk on the north side, and lack of a 
sidewalk on the south side create an environment with very little space for bicyclists. 
Although there are no bicycle accommodations, occasionally bicyclists were observed 
on this section of Route 114. 


The Danvers Rail Trail crosses over Route 114 just east of Garden Street. The Danvers 
Rail Trail merges with the Border-to-Boston Bike Trail to the north and south, which also 
connects with the Peabody Bikeway. Route 114 provides a major east-west connection 
between residential areas and numerous commercial areas in the vicinity of the corridor, 
as well as to downtown Salem and the Salem commuter rail station, which are farther 
east. 
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Existing Street Cross-Sections 


Street cross-sections are essential for analyzing the accommodation of various travel 
modes in a transportation corridor. This study corridor was classified into three different 
cross-sections for this study. Figure 5 shows the major components in the three 
different sections. The cross-sections present street views looking east by an eastbound 
driver. The major characteristics of each of the three sections are summarized below. It 
should be noted that the measurement of the various roadway elements were 
approximated from field observations and aerial photography, not from actual field 
surveys. 


Section I: Route 114 from the I-95 Interchange to Garden Street 


¢ Total section length about 1,500 feet 

¢ Three signalized intersections and one unsignalized intersection 

¢ Widest section of the corridor — roadway surface about 80 feet wide 

¢ Three eastbound traffic lanes: two through/right-turn lanes and one left-turn lane 
¢ Four westbound traffic lanes: three through/right-turn lanes and one left-turn lane 
¢ Four-foot-wide sidewalk on the north side of the roadway 

* One-foot shoulder on both sides of the roadway 

¢ On-street parking not allowed 

commercial developments on both sides of the roadway 


Section II: Route 114 from Garden Street to McArthur Boulevard 


Total section length about 3,000 feet 

¢ Two signalized intersections and two unsignalized intersections 

¢ Roadway surface about 58 to 60 feet wide 

¢ Two eastbound lanes for through and right-turning traffic 

¢ Two westbound lanes for through and right-turning traffic 

¢ One middle lane used as a two-way left-turn lane (TWLTL) in some areas and as 
an exclusive left-turn lane in others 

Four-foot sidewalk on the north side of the roadway 

* One-foot shoulder on both sides of the roadway 

On-street parking not allowed 

¢ Commercial developments on both sides of the roadway 

Section of Route 114 passing under the rail trail bridge — lateral clearance of 
about 60 feet or less. 


Section Ill: Route 114 from McArthur Boulevard to Peabody City Line 


¢ Total section length about 800 feet 

¢ One signalized intersection and one unsignalized intersection 
¢ Roadway surface about 70 feet wide 

¢ Three eastbound lanes for through and right-turning traffic 
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¢ Two westbound lanes for through and right-turning traffic 

¢ One middle lane used as a TWLTL in some areas and as an exclusive left-turn 
lane in others 

¢ Four-foot sidewalk on the north side of the roadway 

¢ One-foot-wide shoulder on both sides of the roadway 

¢ On-street parking not allowed 

¢ Commercial developments on the south side and single-family houses on the 
north side 


Based on the 2011 MassDOT Road Inventory file, the entire study corridor has a 90-foot 
right-of-way. However, the available right-of-way appears to be less than 90 feet in 
some sections, since a quick review of the Danvers assessor's maps indicates that 
some sections in the corridor have a right-of-way of about 80 feet. These include the 
sections between Garden Street and the rail trail bridge, between the Walmart driveway 
and Brooksby Village Drive, and between McArthur Boulevard and Palmer Avenue. 


Land Uses 


Land uses in the study corridor consist of mainly retail and commercial uses. A section 
on the north side of Route 114 between Palmer Avenue and McArthur Boulevard is 
residential. The areas on both sides of Route 114 in Danvers are designated as Zone 
114A, a regional business zone (see Appendix B: Zoning Map, Town of Danvers). The 
areas adjacent to the study corridor in Peabody are designated as Regional Business 
(BR) and Single-Family Residence (R1B, see Appendix C: Zoning Map, City of 
Peabody). 


It should be noted that the vacant land east of Brooksby Village Drive and south of the 
existing car dealerships and the nursery is currently designated as R1B. It is the same 
zoning designation as Brooksby Village. The vacant land has a potential for 
development in the near future. 


Traffic Volumes and Delays 


The study corridor carries about 40,000 to 45,000 vehicles per day. The MassDOT 
Road Inventory file’s 2009 average daily traffic (ADT) estimate for a number of sections 
in the study corridor is 40,659 vehicles per day. This ADT refers mostly to the sections 
east of Garden Street. However, the section west of Garden Street, upstream from I-95, 
probably has an ADT of about 45,000 vehicles per day, because a three-weekday traffic 
count in June 2008 performed by MassDOT indicated that the section of Route 114 just 
east of I-95 had an average of about 45,500 vehicles per day (see Appendix D). 


Traffic delays in the corridor occur mainly at signalized intersections. Further analyses 
of delays at the signalized intersections are summarized in the section “Arterial 
Operations Analysis” in this memorandum. 
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Table 1 shows the approach volumes and total intersection entry volume in the 
weekday PM peak hour and the Saturday peak hour at major signalized intersections in 
the study corridor. On average, these intersections each carry about 3,250 to 4,550 
vehicles per peak hour and are expected to increase 5 percent to 6 percent in the next 
five years. 


The available traffic counts used in recent traffic studies show that the study corridor 
carried average or slightly low truck volumes. During the weekday PM peak hour and 
the Saturday peak hour, the percentage of total vehicles entering the intersections in the 
study corridor that are trucks is about 1.0 to 1.5 percent. Buses are scarce in the 
corridor. School buses usually do not operate in the weekday PM peak hour or the 
Saturday peak hour. 


Pedestrian Volumes 


The corridor is located in a suburban area and usually has a relatively low number of 
pedestrians and bicycle users. In general, Massachusetts residents have increased 
awareness of health and environmental benefits from walking and bicycling as their 
transportation modes. Presumably the number of pedestrians and bicyclists will 
increase gradually in the study corridor in the future. 


No pedestrian or bicycle counts are readily available for the study corridor. A recent 
traffic study provides a glance of pedestrian activities in the corridor .* Table 2 shows 
the number of pedestrian crossings during the weekday PM and Saturday peak periods 
and peak hours at four intersections in the middle section of the study corridor, from 
counts performed in October 2011. The table shows that pedestrians are generally 
more active on Saturdays than on weekdays. The intersection of Route 114 at Garden 
Street carried more pedestrians than the other intersections in the section. It had about 
5 pedestrian crossings during the three-hour PM peak traffic period and about 15 
crossings during the Saturday peak period. 


Crash Data Analysis 


Crash data are an essential source for identifying safety and operational problems in a 
study area. Analyses of crash locations, collision types, time of day, roadway conditions, 
and other factors can also assist in developing improvement strategies. To obtain 
sufficient data for analysis, staff collected three sets of data from available resources. 
The three data sets are: 


¢ 2005-09 Massachusetts Department of Transportation (MassDOT) Registry of 
Motor Vehicles Division crash data 


* Greenman-Pedersen Inc., “Traffic Impact and Access Study: Proposed Car 
Dealership Expansion,” Danvers, Massachusetts, February 2012. 
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¢ 2007-11 Danvers Police Department crash statistics 
¢ 2007-11 crash reports filed with the Danvers Police Department 


Crash Statistics 


Based on the MassDOT crash data, Table 3 shows that, on average, about 52 crashes 
occur within the study area each year. About 43 percent of the crashes resulted in 
personal injuries, and about 57 percent of the crashes involved property damage only or 
had unknown severity. There were no crash fatalities along the study corridor during the 
five-year period. The crash types consist of approximately 39 percent angle collisions, 
38 percent rear-end collisions, 9 percent sideswipe collisions, 8 percent single vehicle 
collisions, and 3 percent head-on collisions. 


During the five-year period, one crash involved a pedestrian and two crashes involved 
bicyclists. Traffic congestion does not appear to be a factor, as 16 percent of the 
crashes occurred during peak periods. About 35 percent of the crashes occurred when 
the pavement was wet or icy. About a quarter of the crashes occurred in dark 
conditions. 


The Town also provided crash data from the police department’s database. The data 
included crashes from January 2007 to December 2011. The data did not specify the 
geographical location, and the collision types were not categorized in the same manner 
as in MassDOT data set. MPO staff reviewed the data and used the data for supporting 
the intersection crash rate estimations. One other major purpose of examining this 
additional data set was to identify pedestrian and bicycle crashes in the corridor. The 
data show that there was only one bicycle crash that occurred in the corridor in 2010. 


Crash Locations 


To identify locations in the study corridor that have potential safety concerns staff 
analyzed the 2005-09 MassDOT data by intersections and by segments. The 
intersections include signalized and unsignalized locations and the segments consist of 
the three sections of different cross-sections. Figure 6 shows the location and the total 
number of crashes by intersection and for each of the three sections, including 
pedestrian and bicycle crash locations. 


Among the intersections examined, the intersection of Route 114 at Garden Street had 
a relatively higher number of crashes than other intersections of the study corridor. It 
had 49 crashes in the five-year period. Most of the crashes that occurred at the 
intersection were angle crashes. 


It should be noted that among the 130 crashes in Section II, 62 crashes occurred along 
the segment of Route 114 between Brooksby Village Drive and MacArthur Boulevard 
where there are many driveways and with no signal controls. Angle and rear-end 
collisions contributed the largest share of the crashes in this segment. The quarter-mile 
segment has a two-way left-left lane (TWLTL) in the middle of the roadway and 
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connects with 18 driveways from the adjacent commercial developments. The majority 
of the crashes were caused by vehicles entering or exiting developments. 


Figure 6 also shows the locations of pedestrian and bicycle crashes. One pedestrian 
crash (in Section |) and two bicycle crashes (one each in Sections II and III) were 
identified from the MassDOT 2005-09 crash data set. Both bicycle crashes involved 
westbound traffic. In addition, a pedestrian crash and a bicycle crash (both in Section 1) 
were identified through news reports and a crash report filed with the Danvers Police 
Department. The pedestrian crash was a fatal crash that occurred in February 2012. It 
involved a pedestrian crossing Route 114 near 151 Andover Street at 8:30 at night. The 
cause of the crash was not attributed to the roadway operations, nor was it the driver's 
fault. 


Crash Rates 


Crash rates are another effective metric for examining the relative safety of a particular 
location. Using both crash data sets and traffic volume data obtained from recent traffic 
studies, staff estimated the crash rates for the intersections in the study corridor. The 
crashes rates of the signalized intersections, in order from west to east, are: 


¢ Route 114 at the lra Toyota driveway: 0.26 

¢ Route 114 at the Lowe’s driveway: 0.09 

¢ Route 114 and Garden Street: 0.69 

¢ Route 114 at the Walmart driveway: 0.62 

¢ Route 114 at Brooksby Village Drive: 0.54 

¢ The signalized intersection of Route 114 at Palmer Avenue: 0.42 


The crash rates of the unsignalized intersections are: 


¢ Route 114 and Morton Street: 0.43 

¢ Route 114 at MacArthur Boulevard: 0.12 

¢ Two unsignalized locations on Route 114 between the Walmart driveway and 
MacArthur Boulevard: negligible 


Crashes at intersections are measured in terms of crashes per million entering vehicles. 
For example, the crash rate at the intersection of Route 114 at Brooksby Village Drive 
indicates that for every two million vehicles entering the intersection, approximately one 
crash is expected to occur. The average number of crashes for signalized intersections 
in MassDOT Highway Division District 4 is 0.78 crashes per million entering vehicles. 
The average number of crashes for unsignalized intersections in District 4 is 0.54 
crashes per million entering vehicles. All of the intersection crash rates are lower than 
the District average. The intersection of Route 114 at Garden Street has the highest 
crash rate of 0.69. 


Staff also estimated crash rates in terms of roadway segments, using the 2005—09 
MassDOT crash data. 
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¢ Section |: 3.86 

¢ Section Il: 3.12 

* Section Ill: 2.47 

¢ The entire study corridor: 3.14 


Crashes along corridors are measured in terms of crashes per million miles traveled. 
The average number of crashes for principal arterials in the state is 1.99 per million 
miles traveled. It should be noted that these segment crash rates include crashes at 
intersections. The relatively high crash rate in this corridor is due to the number of 
intersections, most of which are signalized, and the high number of driveways. For 
example, the section between Brooksby Village Drive and MacArthur Boulevard has a 
high crash rate due to the two-way left-turn lane (TWLTL) operation, with many conflict 
points from the adjacent driveways. 


Collision Diagrams 


The Town also provided crash reports that had been filed with the police department 
from January 2007 to December 2011. Staff used all of the usable crash reports and 
created crash diagrams for the three intersections that had the highest crash rates in 
the corridor. The collision diagrams are included Appendix E. 


Route 114 at Garden Street 


The collision diagram for this intersection was constructed using 27 crash reports (See 
Figure E-1 in Appendix E). The most common crash scenario at this location was 
crashes between vehicles turning left onto Garden Street and vehicles traveling 
westbound on Route 114. Many of the rear-end crashes for vehicles approaching the 
intersection appear to be due to delays and queues associated with approaches at a 
signalized intersection. 


There were a number of crashes related to the gas station located at the intersection’s 
southwest corner. Five crashes involved a vehicle leaving the gas station and an 
eastbound through vehicle traveling in the inside lane. Mostly vehicles in the outside 
lane stopped and obstructed the view of vehicles in the inside lane, causing the 
collisions. One case involved an eastbound bicycle colliding with a westbound left- 
turning vehicle. . 


Two rear-end crashes occurred adjacent to the McDonald’s driveway. A police officer 
noted that it was difficult to see in the section of Route 114 under the rail trail bridge. An 
out-of-control crash was caused by a vehicle leaving the McDonald’s driveway. The 
layout of the driveway appears to be right-in only. However, the driveway is relatively 
wide and lacks “no exit” signs. 
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Route 114 at the Walmart Driveway 


The collision diagram for this intersection was constructed using 13 crash reports (See 
Figure E-2 in Appendix E). Two crashes were caused by vehicles leaving the Guitar 
Center driveway. The vehicles were attempting to turn left out of the driveway when 
they collided with an eastbound vehicle. A rumble strip was installed at the flush median 
on Route 114 to discourage vehicles from making this maneuver. An eastbound vehicle 
was involved in a rear-end collision just before (west of) the Guitar Center driveway. It 
was caused by a driver who abruptly tried to turn into the Guitar Center. Closing off this 
entrance and forcing drivers to travel to the intersection would prevent these crashes. 
The other crashes at this intersection did not exhibit a noticeable crash pattern. 


Route 114 at Brooksby Village Drive 


The collision diagram at this intersection was constructed using 16 crash reports (see 
Figure E-3 in Appendix E). The collision types were predominately rear-end crashes. 
Five of the crashes involved vehicles approaching from the east, which has a relatively 
long stretch with no traffic signals. Three involved vehicles approaching the intersection 
from the west. Five rear-end crashes occurred at the westbound departure approaches 
of the intersection. These crashes were related to the driveways at the banquet hall and 
auto dealership at 105 Andover Street. 


Summary of Findings 
Based on the above analyses, the findings for the corridor can be summarized as: 


¢ The prevailing types of crashes are angle and rear-end collisions. 

¢ The corridor has a crash rate higher than the Highway Division District 4 average. 

¢ All of the intersections’ crash rates are lower than the District average. 

¢ A high number of crashes are related to the operations of adjacent driveways in 
the corridor, particularly in the section between Brooksby Village Drive and 
MacArthur Boulevard, which contains a two-way left-turn lane (TWLTL) and many 
driveways. 

¢ The recent fatal crash is unusual and does not appear to relate to roadway 
operations, nor is it the driver’s fault. However, pedestrian crossings (though low 
in number) were observed in the corridor, particularly at the intersection of Garden 
Street. 

¢ Three bicycle crashes occurred in the corridor. Currently there are no bike lanes 
or shared-lane operations on Route 114. 


Arterial Operations Analysis 


This section reviews three major subjects related to the corridor’s operations and safety. 
The three subjects are (1) traffic operations at signalized intersections, (2) treatments of 
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traffic medians, and (3) the potential applications of the “complete-streets” design 
concept. 


Intersection Capacity Analysis 


Using the available turning movement counts and signal timing data, staff performed 
intersection capacity analyses at five signalized intersections in the study corridor.° 
Three intersections in Section | were analyzed by using Synchro software,° and two 
intersections in Section II were evaluated by using the analysis results from a traffic 
study completed in February 2012.’ 


The three intersections in Section | are: 


¢ Route 114 at Avalon Bay Drive and the Ira Motors driveway 
¢ Route 114 at the Lowe’s driveway 
¢ Route 114 at Garden Street 


The two intersections in Section II are: 


¢ Route 114 at the Walmart driveway 
¢ Route 114 at Brooksby Village Drive 


Intersection capacity analyses were performed for the existing (2012) traffic conditions 
and the projected future (2017) traffic conditions. The future year analyses are based on 
the assumption that of all the intersections’ layouts and operations remain the same as 
in the base year, except at the intersection of Route 114 at Brooksby Village Drive 
because it is assumed that when the scheduled rebuilding of the car dealerships is 
implemented, the intersection will be reconfigured as a four-way intersection. 


The corridor is located in a regional business district, and traffic usually experiences 
minor delays in the weekday AM peak hour. The analyses were therefore performed for 
the worst conditions of the average weekday PM peak hour and the Saturday midday 
peak hour. 





° The purpose of this analysis was to provide a synopsis of the operations of the 
signalized intersections in the corridor using the available traffic counts. There were 
no recent counts available for the sixth intersection, Route 114 at Palmer Avenue. 
However, it has a relatively low crash rate and was considered to operate acceptably 
during peak hours based on site observations. 


® Synchro Version 8 was used for these analyses. This software is developed and 
distributed by Trafficware Ltd. It can perform capacity analysis and traffic simulation 
(when combined with SimTraffic) for an individual intersection or a series of 
intersections. 


’ Greenman-Pedersen Inc., “Traffic Impact and Access Study: Proposed Car Dealership 
Expansion,” Danvers, Massachusetts, February 2012. 
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Table 4 summarizes the PM peak-hour analyses for the 2012 and 2017 traffic 
conditions at the three intersections, and Table 5 summarizes the PM peak-hour 
analyses for the two intersections. Table 6 summarizes the Saturday peak-hour 
analyses for the 2012 and 2017 traffic conditions at the three intersections, and Table 7 
summarizes the Saturday peak-hour analyses for the two intersections. 


Overall, these five intersections in the corridor are operating at acceptable levels of 
service (LOS) of D or better in the weekday PM peak hour and in the Saturday midday 
peak hour. Most of the individual approaches at the intersections also operate at an 
acceptable LOS, except some turning movements at the intersection of Route 114 at 
Garden Street. At that intersection, the eastbound and southbound left turns operate at 
LOS F during the PM peak hour. The undesirable levels of service are due to the 
relatively large number of left-turns and the high through volumes on Route 114. During 
Saturday’s midday peak hour, the same situations are occurring at the intersection. 


The signals at these intersections are currently coordinated on the Route 114 
approaches. The analyses indicate that the timing settings for the intersections are 
generally appropriate. 


Traffic Median Treatments 


Traffic medians are helpful in separating opposite traffic flows and enhancing traffic and 
pedestrian safety, especially on multilane roadways. Basically there are two types of 
medians for arterial roadways: raised medians and flush medians. Another type, usually 
used for highways in rural areas, is a depressed median. 


In the study corridor, about a quarter of the length of the roadway (from Avalon Bay 
Drive to Garden Street) currently does not have clearly marked traffic medians, except 
in two short sections: one just west of Garden Street and one in the vicinity of the rail 
trail bridge. About three-quarters of the roadway (from Garden Street to Palmer Avenue) 
currently operates with a two-way left-turn lane (TWLTL) as a flush median. 


Potential for Median Installations 


There is a potential for installing traffic medians in the section of Route 114 between 
Avalon Bay Drive and Garden Street. This section is relatively wide, with the inside lane 
currently used as an exclusive left-turn lane for both directions. The numbers of left 
turns at the intersections of Route 114 at Avalon Bay Drive and at the Lowe’s driveway 
are moderate and do not require the entire lane for storage. A left-turn pocket of 150 to 
200 feet would be sufficient.® 





8 The intersection capacity analyses estimate that 95th-percentile queues for the left 
turns on Route 114 at the two intersections are about 50 feet or less under the 
existing and 2017 projected traffic conditions. 
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It appears that the two inside lanes in both directions could be combined and become a 
traffic median with left-turn bays.° This treatment could be applied to the section 
between Avalon Bay Drive and the Lowe’s driveway. In the section between the Lowe’s 
driveway and Garden Street, the eastbound left-turn lane has to be preserved due to 
high left-turn demand, but the westbound left-turn lane could be converted to a median 
followed by a 200-feet left-turn bay. 


Two-Way Left-Turn Lane Operation 


The section between Garden Street and Palmer Avenue currently operates with a two- 
way left-turn lane (TWLTL) in order to provide access between the arterial and the 
adjacent developments. TWLTL is a special application of flush medians that allows 
turning movements along its entire length. TWLTs may be appropriate in areas with 
closely spaced driveways in highly developed or commercialized areas. They are 
applicable on roadways with no more than two though lanes in each direction and 
where operating speeds are in the range of 30 mph. TWLTLs are not appropriate on 
roadways with design speeds greater than 45 mph."° 


In general, TWLTLs function well when traffic levels are moderate, the percentage of 
turning volumes is high, and the density of commercial driveways is moderate. TWLTLs 
are appropriate for arterials with low to moderate commercial driveway density and 
where the average daily traffic is in the range of 10,000 to 28,000 vehicles per day. In 
addition, the raised median treatment is usually associated with fewer accidents than 
the undivided cross-section and TWLTL, especially for average daily traffic demands 
that exceed 20,000 vehicles per day. "' 


Based on the above analyses, TWLTL is not an appropriate option for this section of 
roadway. The study corridor has a speed limit of 40 mph, which is higher than the 30 
mph range. The corridor has average daily traffic of about 40,000 vehicles or more. And 
the driveway density in this section is relatively high. On the other hand, TWLTL 
appears to be the only option in this section under the current roadway and 
development conditions. Raised medians would not be able to provide access to the 
many businesses on both sides of the roadway. The future developments or 
redevelopments should be encouraged to combine and share driveways in order to 
reduce the driveway density. 


° The left-turn lane should have a storage length of about 200 feet in order to cover 
unexpected traffic growth or unusual traffic surges. 


'0 MassDOT Project Development and Design Guide, Chapter 5: Cross-section and 
Roadside Elements, 2006 Edition. 


"' National Cooperative Highway Research Report 395, “Capacity and Operational 
Effects of Midblock left-turn Lanes,” Transportation Research Board, 1997 
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Potential for Complete-Streets Applications 


The MassDOT Project Development and Design Guide provides guidance for 
accommodation of all individual roadway users, including pedestrians, cyclists, and 
transit users, in various functional classes of roadways. Arterials vary widely in 
character, depending upon the areas through which they pass. In most instances, 
arterials should be designed to accommodate pedestrians and bicyclists under either 
separate or shared accommodation. 


In addition to developed areas (suburban high-density areas, suburban villages, town 
centers, and urban areas), sidewalks are also desirable in areas with lower 
development density, such as suburban low-density areas. The minimum desirable 
width for a sidewalk is five feet, excluding the width of the curb, although a three-foot 
clear width (without vegetation, sign posts or other obstructions) is allowable to bypass 
occasional obstructions. Usable shoulders are usually provided on arterials outside of 
densely developed areas. These shoulders need to be at least four feet wide to 
accommodate bicycle travel. 


Although the corridor is located in a regional business zone, next to and behind the 
business zone the predominant use is residential. Avalon Apartments and Brooksby 
Village were built recently, and the vacant land west of Brooksby Village Drive could 
potentially be developed into a major residential area similar to Brooksby Village. A 
more complete-street design or retrofit would be beneficial to both the residents and the 
businesses in the corridor. 


The study corridor has four-foot sidewalks on the north side of the roadway and no 
sidewalks on the south side. It would be desirable to widen the sidewalks on the north 
side to at least five feet for pedestrians’ comfort and safety. It would also be desirable to 
install sidewalks on the south side of the roadway. 


The corridor has a right-of-way of about 80 to 90 feet. Buffered bike lanes in each 
direction would provide a separated accommodation for bicycle travel, while also 
providing a buffer between pedestrians and traffic in the curb lane. A buffered bike lane, 
which is suitable for multilane streets with higher speeds, is comprised of a five-foot- 
wide bike lane with a recommended buffer between the bike lane and the outside travel 
lane of a minimum of three feet wide. Where there isn’t sufficient right-of-way for 
buffered bike lanes, a combination of five-foot bike lanes and four-foot paved shoulders 
could be provided along the corridor. 


Proposed Short-Term Improvements 


Based on the above analyses, staff developed short- and long-term improvements for 
the study corridor. They were developed progressively, from simple to more involved 
options. The short-term improvements are options that may be implementable in a short 
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timeframe with relatively low costs, such as installing signs and pavement markings. 
These are generally associated with high benefit-cost ratios. 


Figure 7 shows the locations and conceptual sketches of proposed key short-term 
improvements. The proposed short-term improvements in the corridor are: 


¢ Install pavement-marking flush median with left-turn bays in the section of Route 
114 between Avalon Bay Drive and the Lowe’s driveway. 


¢ Install pavement-marking flush median with a left-turn bay in the westbound 
direction in the section of Route 114 between the Lowe’s driveway and Garden 
Street. |? 


¢ Install stamped-concrete flush median in the section under the rail trail bridge. '° 


¢ Install MUTCD (Manual on Uniform Traffic Control Devices) R10-12 sign (Left 
Turn Yield on Green) above the left-turn signal head at the Garden Street 
intersection. '4 


¢ Clear the weeds and debris from the sidewalk under and near the rail trail bridge. 
¢ Ensure that sidewalks are clear of weeds and debris in the study corridor. 

¢ Restripe faded crosswalks in the study corridor. 

* Clearly mark the driveway at McDonald’s right-in-only. '° 

¢ Make the driveway at the Guitar Center right-in-only. 


¢ Make one of the two driveways at the car dealership east of the rail trail bridge 
entry-only and one of them exit-only. 


¢ Clearly mark the driveways at the two gas stations as either right-in-only or right- 
out-only. 


¢ Close off the small driveway at the retail plaza at the Lowe’s driveway intersection. 





'2 The flush medians would help separate the opposing traffic and deter traffic from 
crossings midblock. 


'S The stamped concrete median would alert drivers in opposite directions to keep their 
distance in this narrow section. 


"4 The left turns on Route 114 at this intersection operate under a protected/permitted 
phasing sequence. The sign would help clarify that a solid green ball indicates a 
permitted phase and drivers should yield to opposite traffic. This improvement could 
also be applied to other intersections with the same operation for the left turns as on 
Route 114. 


'S Currently there is a small-size substandard “Do Not Enter” sign facing the driveway. It 
should be replaced by a standard MUTCD (R5-1) sign. 
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The proposed median installations, pavement markings, and maintenance in the 
corridor could be considered and implemented by MassDOT. The proposed driveway 
treatments would require consultation and cooperation with the adjacent businesses. 


Proposed Long-Term Improvement Alternatives 


In addition to the short-improvements, staff developed two long-term improvement 
alternatives for the study corridor. Alternative 1, which is smaller in scale, modifies the 
corridor within the existing roadway surface. Alternative 2, which is larger in scale, 
builds on Alternative 1.'° It includes a major expansion of the roadway surface that 
would require more capital-intensive redesign and reconstruction, which would in turn 
necessitate the identification and allocation of resources and entail a longer 
implementation schedule. 


Long-Term Improvements — Alternative 1 


To show the locations and layouts of the proposed improvements in Alternative 1 for the 
entire study corridor, the conceptual plan is presented in three parts: the western 
section, from the I-95 Interchange to Danvers Rail Trail (see Figure 8); the middle 
section, from Danvers Rail Trail to the storefront retail (see Figure 9); and the eastern 
section, from the storefront retails to the Peabody City line (see Figure 10). The 
proposed improvements in Alternative 1 include the following roadway modifications 
and reconstruction: 


¢ Install a stamped concrete flush median with left-turn bays in the section of Route 
114 between Avalon Bay Drive and the Lowe’s Driveway. 


¢ Install a stamped-concrete flush median, with a left-turn bay in the westbound 
direction, in the section of Route 114 between the Lowe’s driveway and Garden 
Street. 


¢ Install a stamped concrete flush median in the section under the rail trail bridge. 


¢ Install stamped-concrete flush medians at various locations between the Walmart 
driveway and Palmer Avenue (see Figures 9 and 10). 


‘6 The major improvements proposed in Alternative 1, such as the installation of a ramp 
to the Danvers Rail Trail for pedestrians and bicyclists and the expansion of the 
sidewalk between Garden Street and the Walmart driveway would also be included in 
Alternative 2. 
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¢ Install a pedestrian and bicycle ramp connecting to the Danvers Rail Trail in the 
open space next to McDonald’s, which can be accessed from the adjacent 
sidewalk. '” 


¢ Widen the sidewalk adjacent to the proposed pedestrian/bicycle ramp to 10 feet 
as an entrance area for the proposed ramp. 

¢ Widen sidewalks to 5 feet in the section between Garden Street and just west of 
the Walmart driveway. 


In addition to the proposed driveway treatments in the short-term improvement 
alternative, Alternative 1 proposes a number of driveway modifications in the section 
between the Walmart driveway and Palmer Avenue (see Figures 9 and 10). 


Figure 11 shows the proposed cross-section modifications in Alternative 1. The major 
changes are in the section near and under the rail trail bridge. In order to improve 
pedestrian safety in this section, Alternative 1 proposes to widen the sidewalk and to 
install a guardrail to protect pedestrians. 


Long-Term Improvements — Alternative 2 


Figures 12, 13, and 14 show the locations and layouts of the proposed improvements of 
Alternative 2, in three parts (western, middle, and eastern) of the study corridor’s 
conceptual plan. Figure 15 shows the proposed roadway cross-sections for Alternative 
2. 


This alternative is an expansion of Alternative 1 and includes major roadway 
modifications in order to accommodate a wider sidewalk on the north side, a new 
sidewalk on the south side, and a separated facility for bicycle travel in both directions. 
The selection of the bicycle facility will be dependent on the availability of right-of-way 
space and whether or not a new sidewalk is constructed on the south side, which 
should be based on pedestrian demand along the corridor and community input. 
Options for the separated bike facility include a buffered bike lane, a five-foot bike lane 
without a buffer, and/or a four-foot paved shoulder. 


The following summarizes the proposed major roadway improvements in Alternative 2: 
¢ Install a five-foot sidewalk in both directions. 


¢ Install a separated facility for bicycle travel in both directions, which may consist of 
buffered bike lanes, five-foot bike lanes without a buffer, and/or four-foot paved 
shoulders. 


¢ Replace the existing rail trail bridge with a longer bridge (about 80 feet long) in 
order to accommodate the expanded sidewalks and shoulders (or bike lanes). 


” The proposed ramp would significantly improve access to the rail trail for pedestrians 
and cyclists from the adjacent neighborhoods and the region. 
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¢ Install crosswalks at the Avalon Bay Drive intersection, at the Garden Street 
intersection, and at the Palmer Avenue intersection. 


¢ Install 12-to-16-foot raised medians at various locations in the corridor. 


¢ Install a 12-foot stamped-concrete flush median in the roadway section under the 
proposed new trail bridge. 


Alternative 2 also includes all of the proposed driveway treatments in Alternative 1. It 
would have more significant impacts on the adjacent businesses. The proposed 
driveway treatments would require intensive consultation and cooperation with the 
adjacent businesses in the corridor. 


The developments abutting Route 114 between Brooksby Village Drive and Palmer 
Avenue, and the vacant land west of Brooksby Village Drive, have the potential of being 
redeveloped or developed. It would be an opportunity for consolidating the many 
driveways in the area. Alternative 2 could provide a vision for the future complete-street 
design in this section of roadway. 


Recommendations 


This study performed a series of safety and operations analyses, identified safety and 
operational concerns in the corridor, and proposed a number of low-cost improvements 
for addressing some of the concerns that were identified. The study also provides a 
vision to further enhance safety and operations, and to accommodate all users in the 
corridor through two conceptual long-term improvement plans. 


For the short term, staff recommend the implementation of all of the proposed short- 
term improvements. For the long term, staff recommend Alternative 2 of the two 
conceptual plans for consideration; at the very least, the cross-section that includes a 
five-foot sidewalk and a four-foot shoulder or a five-foot bike lane in the westbound 
direction and a four-foot shoulder in the eastbound direction should be considered. 


In addition, the corridor would benefit from a comprehensive access management 
program. It would require a collaborative effort between the Town of Danvers, the City 
of Peabody, MassDOT, the area’s businesses, and nearby neighborhoods to ensure 
that the corridor operates efficiently and safely for all users. 
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TABLE 1 
Summary of Peak-Hour Approach Volumes at Route 114 Intersections 


2012 Peak Hour 2017 Peak Hour 
Intersection/Approach PM' Saturday’ PM __ Saturday 
Route 114 at Avalon Bay Drive/tra 
Motors driveway’ 
Route 114 -— EB 1,770 2,057 1,880 2,191 
Route 114 -—WB 2,232 1,924 2,386 2,050 
Avalon Bay Drive — NB 174 139 194 139 
Ira Motors Driveway — SB 84 78 84 72 
Total intersection volume 4,260 4,198 4,544 4,452 
Route 114 at Lowe’s driveway” 
Route 114 -— EB 1,707 2,000 1,818 2,131 
Route 114 -—-WB 2,103 1,845 2,251 1,969 
156 Andover St. Plaza — NB 60 47 60 47 
Lowe’s Driveway — SB 158 124 158 124 
Total intersection volume 4,028 4,016 4,287 4,271 
Route 114 at Garden Street’ 
Route 114— EB 1,655 1,980 1,762 2,112 
Route 114-—WB 1,900 1,869 2,039 1,999 
136 Andover St. Plaza — NB 52 71 52 71 
Garden Street — SB 435 474 482 505 
Total intersection volume 4,042 4,394 4,335 4,687 
Route 114 at Walmart driveway" 
Route 114 — EB 1,538 2,053 1,645 2,186 
Route 114-—WB 1,709 1,784 1,824 1,843 
Walmart Driveway — NB 383 536 384 537 
Total intersection volume 3,630 4,374 3,853 4,566 
Route 114 at Brooksby Village 
driveway* 
Route 114 -— EB 1,460 1,944 1,582 2,090 
Route 114-—WB 1,721 1,811 1,798 1,873 
Brooksby Village Driveway — NB 81 164 86 173 
Proposed Car Dealership* — SB - - 86 96 
Total intersection volume 3,262 3,919 3,552 4,232 


' PM peak period from 4:00 PM to 6:00 PM. 

Saturday peak period from 11:00 AM to 2:00 PM. 

GPI, “Traffic Impact and Access Study: Proposed Indoor Sports Facility,” Danvers, Mass., 

December 8, 2009. 

GPI, “Traffic Impact and Access Study: Proposed Car Dealership Expansion,” Danvers, 

Mass., February 2012. 

*Proposed lra car dealership driveway, constructed with project for 2017. 

Note: 2017 traffic volumes for the Avalon Bay Drive/Ira Motors driveway and Lowe’s driveway 
intersections were developed by applying a growth factor to 2012 traffic volumes. 
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TABLE 2 
Pedestrian Crossing Counts at Route 114 Intersections 


Peak Period Peak Hour 
Intersection/Approach PM' _ Saturday” PM _ Saturday 
Route 114 at Garden Sireet 
Route 114—EB 0 0 0 0 
Route 114-—-WB 3 2 0 0 
136 Andover St. Plaza — NB 0 9 0 1 
Garden Street — SB 1 2 0 1 
Total intersection volume 4 13 0 2 
Route 114 at Walmart Driveway _ 
Route 114—EB 0 1 0 1 
Route 114-—-WB 0 0 0 0 
Walmart Driveway — NB 0 0 0 0 
Total intersection volume 0 1 0 1 
Route 114 at Brooksby Village _ 
Driveway 
Route 114—EB 0 2 0 2 
Route 114-— WB 0 0 0 0 
Brooksby Village Driveway — NB 0 0 0 0 
Total intersection volume 0 2 7 0 2 
Route 114 at Judith Road/Herb 
Chambers Driveway 
Route 114—EB 0 0 0 0 
Route 114-—-WB 0 0 0 0 
Herb Chambers Driveway — NB 0 0 0 0 
Judith Drive - WB 0 2 0 0 
Total intersection volume 0 2 0 0 


= 


PM peak period from 4:00 PM to 6:00 PM. 

Saturday peak period from 11:00 AM to 2:00 PM. 

Note: Pedestrian counts taken from report: “Traffic Impact and Access Study: Proposed Car 
Dealership Expansion,” Danvers, Mass., GPI, February 2012. 
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TABLE 3 
Summary of Crash Statistics by Year for the Study Corridor 
MassDOT Crash Data 2005-09 


2005 2006 2007 2008 2009 
Total number of crashes 58 51 43 63 46 
Severity Property damage only 28 28 22 36 15 
Non-fatal injury 25 19 16 23 29 
Fatality 0 0 0 0 0 

Not reported/unknown 5 
Collision type Single-vehicle 4 4 5 
Rear-end 22 17 18 20 22 
Angle 20 23 17 26 15 
Sideswipe, same direction 4 4 3 3 3 
Sideswipe, opposite direction 3 0 0 1 0 
Head-on 2 1 1 3 1 
Rear-to-rear 1 0 0 0 0 
Not reported/unknown 2 2 0 5 0 
Involved pedestrian(s) 0 0 0 1 0 
Involved cyclist(s) 1 0 0 1 0 
Occurred during peak traffic periods* 14 8 6 8 7 
Wet or icy pavement conditions 24 18 13 18 16 
Dark conditions (lit or unlit) 11 13 10 15 11 


* Peak traffic periods: Weekday 3:30 PM-6:30 PM, Saturday 11:30 AM-2:30 PM, Sunday 1:00 PM-4:00 PM. 


5-Year Total 
261 
129 
112 
0 
20 
21 
99 
101 
17 
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43 
89 
60 


Annual Avg. 
52.2 
25.8 
22.4 

0.0 
4.0 
4.2 
19.8 
20.2 
3.4 
0.8 
1.6 
0.2 
1.8 
0.2 
0.4 
8.6 
17.8 
12.0 


TABLE 4 
Intersection Capacity Analyses at Three Intersections 


PM Peak Hour 
2012 Existing 














2017 Projection 





























Intersection/Approach Lane LOS Delay’ Q LOS Delay’ QQ 
Route 114 at Avalon Bay/Ira 
Motors 
Route 114 - EB L D 45.8 50 D 45.8 50 
T Cc 23.8 #680 Cc 31.9 #760 
R B 10.0 54 B 10.4 55 
Route 114-WB L B 15.1 13 B 16.9 8 
TR A 8.5 340 A 9.2 90 
Avalon Bay-NB- LTR D 54.3 #200 E 60.4 #235 
Ira Motors driveway — SB L D 37.2 57 D 36.5 57 
TR D 35.1 30 Cc 34.5 30 
Overall B 17.1 - Cc 20.8 - 
Route 114 at Lowe’s driveway 
Route 114-— EB L Cc 20.1 13 Cc 23.2 9 
T A 1.4 35 A 1.9 37 
Route 114-WB L A 8.7 4 B 10.2 4 
TR A 9.1 236 A 9.5 239 
156 Andover St. plaza — NB LT D 44.5 48 D 44.5 48 
R D 39.9 15 D 39.9 15 
Lowe’s driveway — SB LT D 42.2 39 D 42.2 39 
R D 42.4 122 D 42.7 122 
Overall A 8.3 - A 8.6 - 
Route 114 at Garden Street 
Route 114-— EB L F 106.7 #809 F 122.7 #832 
TR A 1.9 16 A 2.2 18 
Route 114 -—- WB L A 8.4 8 A 8.9 8 
TR D 44.6 #847 E 70.9 #952 
136 Andover St. plaza-—NB LTR D 37.1 58 D 37.9 59 
Garden Street — SB LT E 77.6 #241 F 110.8 #280 
R C 31.7 228 C 33.2 255 
Overall Cc 34.5 - D 49.8 - 


" Delay in seconds per vehicle 
i 95th-percentile queues in feet 


Note: # means that the 95th-percentile volume exceeds capacity so the queue may be longer. 


TABLE 5 
Intersection Capacity Analyses at Two Intersections 
PM Peak Hour 


2012 Existing 2017 Projection 
Intersection/Approach Lane LOS Delay’ Q LOS Delay’ QQ 
Route 114 at Walmart driveway* 
Route 114 -— EB TR B 11.7 147 B 12.3 195 
Route 114-WB L E 56.3. #118 E 61.1 100 
T B 10.5 6 A 6.8 20 
Walmart driveway-NB LTR D 40.6 #212 D 45.0 #213 
Overall B 15.6 - B 14.5 - 
Route 114 at Brooksby Village 
Drive/Ira Motors* 
Route 114- EB L < = = D 37.2 40 
TR B 13.5 308 B 14.9 310 
Route 114-—WB L D 51.2 105 D 51.7 109 
T A 3.8 206 B 10.6 473 
Brooksby Village Drive — NB LR C 22.4 57 Cc 24.4 64 
Ira Motors — SB LT - - - D 45.4 61 
R - - - B 19.5 39 
Overall B 10.1 - B 10.5 - 


" Delay in seconds per vehicle 

. 95th-percentile queues in feet 

* LOS, Delay, and 95" percentile queue information gathered from “Traffic Impact and Access Study, Proposed 
Car Dealership Expansion, Danvers, Mass.,” GPI, February, 2012. 

Note: # means that the 95th-percentile volume exceeds capacity so the queue may be longer. 
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Avalon Bay — NB 
Ira Motors driveway — SB 


Overall 

Route 114 at Lowe’s driveway 
Route 114 -—- EB 
Route 114-WB 
156 Andover St. plaza — NB 
Lowe’s driveway — SB 
Overall 

Route 114 at Garden Street 

Route 114 -— EB 
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TABLE 6 
Intersection Capacity Analyses at Three Intersections 
Saturday Peak Hour 


P/O O/0 UO SF F| > WwW Dio oynm> OF; SF WTO 


0O/O T/O0/O W/W mM 


51.6 
15.7 

6.2 
21.1 

8.5 
80.5 
45.2 
43.3 
15.9 


15.9 
2.8 
9.8 
9.9 

51.8 

47.5 

52.2 

46.1 
8.9 


116.4 
19.0 
15.6 
33.0 
40.5 

153.5 
33.5 
38.9 


2012 Existing 
LOS Delay’ 


Q? 


72 
696 
33 
22 
119 
109 
23 


25 
35 


285 
49 
18 
55 
99 


#304 
791 
12 
#860 
77 
#390 
213 


2017 Projection 


LOS 


PID V/V USD WY DW Doon > OF WO 


D/O T1/0/0 W/W Tm 


Delay’ 


51.7 
18.7 

6.3 
29.3 

9.8 
80.5 
45.2 
43.3 
17.8 


13.8 

4.6 
12.1 
10.4 
51.8 
47.5 
52.2 
46.1 

9.8 


144.5 
15.7 
18.4 
48.0 
41.5 

185.4 
34.0 
47.3 


Note: # means that the 95th-percentile volume exceeds capacity so the queue may be longer. 
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74 
#902 
34 
29 
342 
#194 
51 
33 


46 
198 


284 
49 
18 
55 
99 


#313 
844 
12 
#968 
79 
#423 
229 


TABLE 7 
Intersection Capacity Analyses at Two Intersections 
Saturday Peak Hour 


2012 Existing 2017 Projection 
Intersection/Approach Lane LOS Delay’ Q° LOS Delay’ QQ 
Route 114 at Walmart driveway* 
Route 114-—EB TR B 18.2 469 Cc 30.7 #971 
Route 114 -—- WB L F 281.6 #376 F 277.5 #354 
T A 4.2 156 A 4.2 164 
Walmart driveway-NB LTR F 151.4 #327 F 154.3 #328 
Overall D 43.5 - B 48.0 - 
Route 114 at Brooksby Village 
Drive/Ira Motors* 
Route 114 -— EB L - - - E 59.1 59 
TR A 8.6 235 A 9.0 198 
Route 114-— WB L E 75.8 #185 E 78.5 199 
T A 4.6 208 B 11.5 459 
Brooksby Village Drive — NB LR D 38.5 159 D 40.3 171 
Ira Motors — SB LT - - - D 49.3 56 
R - - - C 26.3 63 
Overall B 10.5 - B 15.2 - 


" Delay in seconds per vehicle 

. 95th-percentile queues in feet 

* LOS, Delay, and 95" percentile queue information gathered from “Traffic Impact and Access Study, Proposed 
Car Dealership Expansion, Danvers, Mass.,” GPI, February, 2012. 

Note: # means that the 95th-percentile volume exceeds capacity so the queue may be longer. 
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Study Corridor and Major Transportation Facilities in the Region 
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FIGURE 3 
Roadway Travel Speeds in the Region: PM Peak Period 
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BOSTON FIGURE 9 Priority Corridors for 
REGION Proposed Long-Term Improvements -— Alternative 1 LRTP Needs Assessment 
MPO Conceptual Plan (Middle Section) Route 114 in Danvers 
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BOSTON FIGURE 10 Priority Corridors for 
REGION Proposed Long-Term Improvements -— Alternative 1 LRTP Needs Assessment 
MPO Conceptual Plan (Eastern Section) Route 114 in Danvers 
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BOSTON FIGURE 12 Priority Corridors for 
REGION Proposed Long-Term Improvements -— Alternative 2 LRTP Needs Assessment 
MPO Conceptual Plan (Western Section) Route 114 in Danvers 
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FIGURE 13 
Proposed Long-Term Improvements -— Alternative 2 
Conceptual Plan (Middle Section) 
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BOSTON FIGURE 14 Priority Corridors for 
REGION Proposed Long-Term Improvements -— Alternative 2 LRTP Needs Assessment 
MPO Conceptual Plan (Eastern Section) Route 114 in Danvers 
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Danvers Rail Trail Map and Information 
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Zoning Map 
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APPENDIX C 


Zoning Map and Information 
City of Peabody 


information provided on this map. The City explicitly disclaims any representations, warranties and guarantees, including, without 


f Op 1. Disclaimer 
L E Ni The City of Peabody makes no representation, warranty or guarantee as the content, accuracy, currency or completeness of any of the 


limitation, the implied warranties of merchantability and fitness for a particular purpose. The information displayed in this map is to be 
used solely for informational purposes and is not intended nor should be used for engineering purposes. Information and GIS layers 
have been obtained from several sources each having its own accuracy discrepancies and margins for error. 


2. Limitation of Liability Interstate/US Highway 
The City is not responsible for any special, indirect, incidental or consequential damages that may arise from the use of or the inability 
to use, any GIS layers and/or the materials contained in the Zoning Map whether the materials are provided by the City or by a third 
party. Without limiting the generality of the foregoing, the City assumes no responsibility whatsoever for: any errors, omissions, or 
inaccuracies in the information provided, regardless of how caused; or any decision made or action taken or not taken by the reader or 
other third party in reliance upon any information or data furnished on the Zoning Map. 
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1978 AsA mended to April 28th, 2011 


D ate of Approval: 0 City of Peabody 
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Planning Board [iss ox 
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SECTIONS SUMMARY 
3.1 Classes of Districts 
3.2 Incorporation into Zoning Maps 
33 Boundaries of Districts 
3.4 Lots in Two Districts 
3.1 CLASSES OF DISTRICTS 


For the purpose of this ordinance, the City of Peabody is hereby divided into the following zoning districts: 


District General Purpose 
R-1 Single Family Residence 
R-1A Single Family Residence 
R-1B Single Family Residence 
R-2 Single Family and Two Family Residence 
R-3 Multiple Family Residence 

_R-4 Multiple Family Residence 
R-5 Multiple Family Residence 
PRD Planned Residential Development 
MH Mobile Homes 
B-R Regional Business 
B-C Central Business 
B-H Highway Business 
B-HN Highway Business North 
B-H2 Business Highway Light Industry 
B-N Neighborhood Convenience Business 
B-N2 Neighborhood Business 
I-L Light Industry 
I-P _ Industrial Park 
DDD Designated Development District 
FPWD Flood Plain/Wetlands District 
MPRD Municipal Properties Reuse District 
MU Mixed Use Overlay Zone , 
HP Hillside Protection Overlay Zone 
SWPD Surface Water Protection District 
GPD Groundwater Protection Disttict 


(Ord. of 6-27-78, § 1(3.1); Ord. of 10-1-81, § 1; Ord. of 9-16-82, § 3; Ord. of 6-23-83, § 1; Ord. of 5-10-84, § 11; 
Ord. of 10-11-84, § 7; Ord. of 11-21-96, § 4; Ord. of 5-14-98, § 1 Ord. of 4-29-08). 

Editors Note: The DDD, designated development district, has been added to subsection 3.1 by the editor in light of an ordinance adopted 
April 28, 1988. ; 


3.2 INCORPORATION INTO ZONING MAPS 


Said districts are as shown, defined and bounded on the maps accompanying this ordinance, entitled "City of 
Peabody, Mass, Zoning Map, 1975, Scale: 1" = 800" and "City of Peabody, Mass. Wetlands Conservancy Map, 
Scale: 1" = 800", both of which ate on file in the office of the city clerk and with the planning board. The zoning 
maps, with all explanatory matter thereon, ate made part of this ordinance. 
3.3 BOUNDARIES OF DISTRICTS 


The district boundaties shall be as shown on the zoning maps, the scale of the maps and the figures entered to serve 
15 








APPENDIX D 


Average Daily Traffic (ADT) Summary 
Route 114 East of I-95 
June 31—July 2, 2008 


Count Report - 5105 - Count of vehicles passing a particular point http://ctps.org/apps/counts/reportgen.cfm?id=4447 | &content=1 &Req... 


1 of 3 


\ ' 
04-11-2012 09:14, Section 1 
Commonwealth of Massachusetts 
Central Transportation Planning Staff 

City/Town: DANVERS Agency Code: 5105 
Street: ANDOVER STREET CTPS ID: 5105 
Crossing Feature: RAMP-RT 114 WB TO RT 1 NB 
Description: Count of vehicles passing a particular point 
Agency Description: DANVERS, RTE.114 EAST OF RTE.1 CTast f I-7> 5 
Agency: Client: 
John Amato John Amato 
Massachusetts Highway Department Massachusetts Highway Department 
10 Park Plaza 10 Park Plaza 
Suite 3510 Suite 3510 
Boston, MA 02116 Boston, MA 02116 
United States United States 
617-973-7331 617-973-7331 
John.Amato@mhd.state.ma.us John.Amato@mhd.state.ma.us 
Organization Phone: 617-973-7800 Organization Phone: 617-973-7800 


This count contains data in the following divisions. 


ID | Start Date | End Date | Lane(s) | Dir | Category / Turn | Section 
36654606-30-2008 07-02-2008 1 East 2 
36654706-30-2008 07-02-2008 1 West 3 


4/11/2012 9:17 AM 


Count Report - 5105 - Count of vehicles passing a particular point http://ctps.org/apps/counts/reportgen.cfin?id=4447 | &content=1&Req... 


04-11-2012 09:14, Section 2 
Commonwealth of Massachusetts 
Central Transportation Planning Staff 
This section begins Sunday, June 29, 2008 


City/Town: DANVERS Agency Code: 5105 [5105] Lane(s): 1 
Street: ANDOVER STREET Category: 
Description: DANVERS, RTE. 114, E. OF RTE. I-95 Direction: East 


Source Code: 510503; Container: 2008 RPA MHD archived data\DATA/2008/Compressed (zipped from blowup) /2 
Calculation Notes: VOL 


29 30 2 2 3 4 5 Daily Wkday Wkend 

Time Sun Mon Tue Wed Thu Fri Sat Avg. Avg. Avg. 
1:00 99 100 100 100 
2:00 65 66 66 66 
3:00 39 43 41 41 
4:00 42 42 42 42 
5:00 95 67 81 81 
6:00 301 261 281 281 
7:00 723 724 724 724 
8:00 1370 1376 1373 1373 
9:00 1386 1456 1421 1421 ' 
10:00 1330 1385 1358 1358 
11:00 1457 1459 1458 1458 
12:00 1557 1566 1562 1562 
13:00 1668 1632 1650 1650 
14:00 1633 1554 1594 1594 
15:00 1534 1534 1534 
16:00 1635 1552 1594 1594 
17:00 1701 1605 1653 1653 
18:00 1624 L735 1680 1680 
19:00 1478 1491 1485 1485 
20:00 1140 1167 1154 1154 
21:00 919 944 932 932 
22:00 534 513 524 524 
23:00 362 308 335 335 
24:00 192 200 196 196 
Totals 9585 22814 11731 22838 22838 
%Avg Wkday 42 99:9 51.4 

sAvg Day 42 $9.9 51.4 

AM Peak Hr 12:00 12:00 

AM Count 1557 1566 

PM Peak Hr 17:00 18:00 13:00 

PM Count 1701 1735 1632 


SSS PS SSS SS HS SS SHS SHH SSH SSH HSS SSS SSS SSS SH SSS SSS SSS SSS SSS SS SS SS SS SS SS SS SS SS SS SS SS SS SSS SSS SSS SEs 


2 of 3 4/11/2012 9:17 AM 





Count Report - 5105 - Count of vehicles passing a particular point http://ctps.org/apps/counts/reportgen.cfm?id=4447 1 &content=1 &Req... 


04-11-2012 09:14, Section 3 
Commonwealth of Massachusetts 
Central Transportation Planning Staff 
This section begins Sunday, June 29, 2008 


City/Town: DANVERS Agency Code: 5105 [5105} Lane(s): 1 
Street: ANDOVER STREET Category: 
Description: DANVERS, RTE. 114, E. OF RTE. I-95 Direction: West 


Source Code: 510504; Container: 2008 RPA MHD archived data\DATA/2008/Compressed (zipped from blowup) /2 
Calculation Notes: VOL 


29 30 1 2 3 4 5 Daily Wkday Wkend 
Time sun Mon Tue Wed Thu Fri Sat Avg. Avg. Avg. 
1:00 137 117 127 127 
2:00 44 68 56 56 
3:00 49 35 42 42 
4:00 42 40 41 41 
5:00 92 86 89 89 
6:00 238 237 238 238 
7:00 572 568 570 570 
8:00 1027 1028 1028 1028 
9:00 1117 1152 1135 1135 
10:00 1109 1164 : 1137 1137 
11:00 1253 1284 1269 1269 
12:00 1392 1487 = 1440 1440 
13:00 1510 1641. 1576 1576 
14:00 1611 1611 1611 
15:00 1569 1569 1569 
16:00 1695 1668 1682 1682 
17:00 1811 1773 1792 1792 
18:00 1946 1836 1891 1891 
19:00 1445 1435 1440 ‘1440 
20:00 1219 1326 1273 1273 
21:00 1157 1081 1119 1119 
22:00 903 838 871 871 
23:00 433 444 439 439 
24:00 235 225 230 230 
Totals 10844 22388 8907 22665 22665 
%Avg Wkday 47.8 98.8 39.3 
%Avg Day 47.8 98.8 39.3 
AM Peak Hr 12:00 12:00 n 
AM Count 1392 1487 Ww Directions 
Bot 
PM Peak Hr 18:00 18:00 13:00 66 a 
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APPENDIX E 
Intersection Collision Diagrams 


Figure E-1 
Route 114 at Garden Street, Danvers 


Figure E-2 
Route 114 at Walmart Driveway, Danvers 


Figure E-3 
Route 114 at Brooksby Village Drive, Danvers 


Table E-1 
Summary of Crash Reports Used in the Collision Diagrams 


FIGURE E-1 
Collision Diagram: Route 114 at Garden Street (2007-11) 
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FIGURE E-2 
Collision Diagram: Route 114 at Walmart Driveway (2007-11) 
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FIGURE E-3 
Collision Diagram: Route 114 at Brooksby Village Drive (2007-11) 
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TABLE E-1 
Summary of Crash Reports Used in the Collision Diagrams 


January 2007—December 2011 





Crash Severity 


Property damage only 
Property damage only 
Property damage only 
Property damage only 
Property damage only 
Non-fatal injury 
Non-fatal injury 
Non-fatal injury 
Property damage only 
Non-fatal injury 
Property damage only 
Non-fatal injury 
Non-fatal injury 
Non-fatal injury 
Property damage only 
Property damage only 
Non-fatal injury 
Property damage only 
Property damage only 
Non-fatal injury 
Property damage only 
Non-fatal injury 
Non-fatal injury 
Property damage only 
Property damage only 
Property damage only 


Property damage only 
Property damage only 
Non-fatal injury 
Property damage only 
Property damage only 
Property damage only 
Non-fatal injury 
Non-fatal injury 
Non-fatal injury 
Non-fatal injury 
Non-fatal injury 
Non-fatal injury 
Property damage only 


Property damage only 
Non-fatal injury 
Non-fatal injury 
Non-fatal injury 
Property damage only 
Property damage only 
Property damage only 
Property damage only 
Non-fatal injury 
Property damage only 
Non-fatal injury 
Property damage only 
Property damage only 
Property damage only 
Non-fatal injury 


Crash Crash Crash 
ID CrashID Date Day _Time 
Andover Street at Garden Street 
1 7003451 02/16/07 Fri 12:54 
2 7006235 03/24/07 Sat 13:35 
3 7009223 04/28/07 Sat 15:47 
4 7018450 08/15/07 Wed 16:37 
5 7019918 09/02/07 Sun 09:39 
6 7020468 09/08/07 Sat 14:00 
7 8002033 01/28/08 Mon 18:02 
8 8023391 10/23/08 Thu 07:01 
9 8026199 12/01/08 Mon 13:31 
10 9005189 03/18/09 Wed 21:14 
11. 9008294 05/01/09 Fri 21:15 
12 9014799 07/31/09 Fri 11:08 
13 9016112 08/17/09 Mon 11:04 
14 9018218 09/15/09 Tue 16:16 
15 10003184 02/18/10 Thu 09:21 
16 10003701 02/25/10 Thu 15:57 
17 10015687 07/28/10 Wed 18:07 
18 10022611 10/30/10 Sat 17:13 
19 11011104 06/11/11 Sat 08:38 
20 11014810 07/26/11 Tue 21:16 
21 11016996 08/25/11 Thu 17:47 
22 11017612 09/02/11 Fri 19:34 
23 11020028 10/04/11 Tue 13:22 
24 11020644 10/13/11 Thu 10:52 
25 11023904 11/28/11 Mon 20:03 
26 11024503 12/07/11 Wed 13:56 
Andover Street at Walmart Entrance/Judith Road 
1 7001962 01/28/07 Sun 04:45 
2 7016887 07/28/07 Sat 13:45 
3 7018523 08/16/07 Thu 13:37 
4 7022058 09/27/07 Thu 15:18 
5 8000779 01/11/08 Fri 16:06 
6 9011904 06/21/09 Sun 14:15 
7 9012226 06/26/09 Fri 05:59 
8 9022558 11/14/09 Sat 15:23 
9 10008946 05/08/10 Sat 16:00 
10 10015911 07/31/10 Sat 11:38 
11 11010592 06/04/11 Sat 13:56 
12 11011449 06/16/11 Thu 02:48 
13 11020457 10/10/11 Mon 17:58 
Andover Street at Brooksby Village Drive 
1 7000930 01/13/07 Sat 13:17 
2 7019044 08/23/07 Thu 11:08 
3 7026288 =11/16/07__ Fri 17:13 
4 8024173 11/03/08 Mon 11:30 
5 8026944 12/11/08 Thu 13:01 
6 9006815 04/10/09 Fri 14:22 
7 9008271 05/01/09 Fri 14:16 
8 9008727 05/07/09 Thu 22:58 
9 9025292 3812/24/09 Thu 14:04 
10 10004253 03/03/10 Wed 15:18 
11 10006087 03/27/10 Sat 16:23 
12 10011685 06/10/10 Thu 11:46 
13. 11009464 05/19/12 Sat 13:00 
14 11013638 07/12/11 Tue 15:48 
15 11023834 11/27/11 Sun 17:15 
16 11024975 12/14/11 Wed 16:38 


Property damage only 


Number of 
Vehicles 


PMONH ANH NWNNNNNNNNNNNNNNNDND — PY 


PNNNMNNNNNNNNDND DN PY 


PNNNWONHNNNNNNNNNDND PY 


Total Non-fatal 
Injuries 


OCOONHONT0T00H+00+H+0+0+;+0+++00000 


oW-++N+000N00 


owoooo-+c0o000 +++0 


Manner of Collision 


Angle 
Single-vehicle crash 
Sideswipe, opposite direction 
Rear-end 

Angle 

Angle 

Angle 

Angle 

Angle 

Angle 

Angle 

Angle 

Angle 

Angle 

Rear-end 

Rear-end 

Angle 

Angle 

Rear-end 

Angle 
Single-vehicle crash 
Angle 

Rear-end 
Single-vehicle crash 
Angle 

Angle 


Angle 
Angle 
Angle 
Angle 
Head on 
Rear-end 
Rear-end 
Angle 
Angle 
Rear-end 
Angle 
Rear-end 
Angle 


Rear-end 

Rear-end 

Rear-end 

Angle 

Rear-end 

Rear-end 

Rear-end 

Rear-end 

Rear-end 

Sideswipe, same direction 
Rear-end 

Sideswipe, same direction 
Rear-end 

Rear-end 

Rear-end 

Rear-end 


Road 
Surface 


Wet 
Unknown 
Unknown 
Unknown 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Wet 
Dry 
Dry 
Dry 
Wet 
Dry 
Dry 
Wet 
Dry 
Unknown 
Dry 
Wet 
Wet 
Dry 
Wet 


Snow 
Wet 
Dry 
Dry 
Wet 
Wet 
Wet 
Wet 
Dry 
Dry 
Dry 
Dry 
Dry 


Wet 
Dry 
Dry 
Dry 
Wet 
Dry 
Wet 
Wet 
Dry 
Unknown 
Dry 
Wet 
Unknown 
Dry 
Dry 
Dry 


Light Conditions 


Daylight 

Unknown 

Unknown 

Unknown 

Daylight 

Daylight 

Dark - lighted roadway 
Daylight 

Daylight 

Dark - lighted roadway 
Dark - lighted roadway 
Daylight 

Daylight 

Daylight 

Daylight 

Daylight 

Daylight 

Dusk 

Daylight 

Dark - lighted roadway 
Unknown 

Dark - lighted roadway 
Daylight 

Daylight 

Dark - lighted roadway 
Daylight 


Dark - lighted roadway 
Daylight 

Daylight 

Daylight 

Daylight 

Daylight 

Dawn 

Dusk 

Daylight 

Daylight 

Daylight 

Dark - lighted roadway 
Daylight 


Daylight 

Daylight 

Dusk 

Daylight 

Daylight 

Daylight 

Daylight 

Dark - lighted roadway 
Daylight 

Unknown 

Daylight 

Daylight 

Unknown 

Daylight 

Daylight 

Dark - unknown lighting 


Weather 
Condition Type 
Clear 
Unknown 
Unknown 
Unknown 
Clear 

Clear 

Clear 

Clear 

Clear 

Clear 

Clear 
Rain/Cloudy 
Clear 

Clear 

Clear 

Rain 

Clear 

Clear 
Cloudy/Rain 
Clear 
Unknown 
Clear 
Cloudy 
Rain/Cloudy 
Clear 
Rain/Clear 


Bicyclist 


Bicyclist 


Snow 

Rain 

Clear 

Clear 
Rain/Cloudy 
Rain 

Rain 
Rain/Cloudy 
Clear 

Clear 

Clear 

Clear 

Clear 


Cloudy/Rain 
Clear 

Clear 
Cloudy 

Rain 

Clear 

Rain 

Cloudy 
Clear/Cloudy 
Unknown 
Clear 

Rain 
Unknown 
Clear 

Clear 

Clear 


Nonmotorist 


Contributing Factor(s) 


Failed to yield right-of-way 
Operating vehicle in erratic, reckless, careless, negligent, or aggressive manner 
Hit-and-run 

Hit-and-run 

Unknown 

Failed to yield right-of-way 
Failure to keep in proper lane or running off road/Inattention 
Unknown 

Failed to yield right-of-way 
Failed to yield right-of-way 
Failed to yield right-of-way 
Failed to yield right-of-way 
Inattention 

Failed to yield right-of-way 
No improper driving 

No improper driving 

No improper driving 
Unknown 

No improper driving 

Failed to yield right-of-way 
Unknown 

Unspecified improper action 
Inattention 

Inattention 

Failed to yield right-of-way 
Failed to yield right-of-way 


Made an improper turn 

Hit-and-run 

Made an improper turn/Failed to yield right-of-way 
Inattention 

Failed to yield right-of-way 

Followed too closely 

Followed too closely/Unspecified improper action 
Unknown 

Inattention 

No improper driving 

Failed to yield right-of-way 

Distracted 

Failed to yield right-of-way 


Followed too closely/Inattention 
Followed too closely 

Distracted 

Failed to yield right-of-way 
Inattention 

Followed too closely 

Inattention 

Inattention 

Followed too closely 

Unknown 

Cellular telephone 

Failed to yield right-of-way 
Inattention 

Inattention 

Distracted 

Operating vehicle in erratic, reckless, careless, negligent, or aggressive manner 


